To assess the evolution of treatment and outcome for resected esophageal cancer at a single institution.
Objective
To assess the evolution of treatment and outcome for resected esophageal cancer at a single institution.
Summary Background Data
Strategies for optimizing the treatment of resected esophageal cancer continue to evolve over time. The outcomes of these evolving treatments in the context of improved diagnostic staging and changing epidemiology have not been carefully analyzed in a single institution.
Methods
One thousand ninety-seven consecutive patients with primary esophageal cancer underwent surgery during the period 1970 to 2001. Nine hundred ninety-four patients underwent curative esophagectomy and were analyzed for changing demographics. Eight hundred seventy-nine patients who did not have systemic metastases and survived the perioperative period were assessed by multivariate analysis for factors associated with long-term survival.
Results
During the study period the overall median survival increased from 17 to 34 months, and combined hospital and 30-day mortality decreased from 12% to 6%. The R0 resection rate increased from 78 to 94%, and adenocarcinoma replaced squamous cell carcinoma as the predominant histology (83% vs. 17%). No change in survival with time was noted for patients treated with surgery alone having the same postoperative pathologic stage (pTNM). An increased proportion of patients had preoperative chemoradiation in the last 4 years of the study (59% vs. 2%). Preoperative chemoradiation was associated with a longer survival and increased likelihood of achieving a complete resection. Multivariate analysis showed that long-term survival was associated with a complete resection and the preoperative staging strategy used, while the use of preoperative chemoradiation was the most significant factor associated with ability to achieve an R0 esophageal resection.
Conclusions
This study shows favorable trends in the survival of patients with resected esophageal cancer over time. The increased use of preoperative chemoradiation, better preoperative staging, and other time-dependent factors may have contributed to the observed increase in survival.
The treatment and epidemiology of patients with resectable esophageal carcinoma has changed dramatically over time. In the Western Hemisphere, there has been an increasing prevalence of adenocarcinoma and a shift to a predominantly lower or gastroesophageal junction location. [1] [2] [3] Preoperative staging techniques have improved with time, allowing better selection of patients, while operative techniques and perioperative management have evolved, lead-ing to decreased morbidity and mortality. 1 Because of poor long-term survival with surgery alone in locoregionally advanced esophageal cancer, treatment strategies in recent years have evaluated more frequent use of preoperative concurrent chemoradiation. 4 -8 Because of the simultaneous changes in treatment and epidemiology, the interpretation of the effect of these factors on long-term survival has been difficult. Therefore, we reviewed our experience at the University of Texas M.D. Anderson Cancer Center from 1970 to 2001 in 1,097 consecutive patients with resectable esophageal carcinoma in an attempt to identify the changing epidemiologic and treatment factors and to analyze the impact of these changes on long-term outcome using multivariate statistical analysis.
METHODS

Patient Population
We retrospectively reviewed 1,097 consecutive patients with primary esophageal cancer who underwent surgery at the M.D. Anderson Cancer Center between 1970 and 2001. Nine hundred ninety-four of these patients were resected for cure and had squamous cell carcinoma or adenocarcinoma and were analyzed for changes in epidemiology and factors related to treatment outcome. Multivariate analysis of factors associated with long-term survival was performed on the 879 patients with adenocarcinoma or squamous cell carcinoma who were resected for cure, showed no evidence of distant metastatic disease at surgery, were discharged from the hospital, and survived greater than 30 days after resection. Patients with primarily gastric adenocarcinomas (i.e., cardia tumors) and patients with histology limited to high-grade dysplasia were also eliminated from this study group (n ϭ 879). For purposes of analyzing differences in outcome, patients were analyzed by eras that reflected major temporal shifts in preoperative workup or management (1970 -1985, 1986 -1996, 1997-2001) . In the multivariate survival analysis (i.e., 879 patients), an adjustment was made for stage migration due to inaccurate preoperative staging by eliminating those patients who were found to have unsuspected M1b disease at surgery. This compensated in part for the increasing accuracy of preoperative staging that may have eliminated these advanced-stage patients before surgery in later years.
Preoperative Staging and Treatment
Patients were preoperatively staged according to the available technology of the era and physician preference. Between 1970 to 1985, barium swallow and chest x-ray were the predominant methods used, with 86% of the patients having only these two studies. Clinical staging criteria (barium swallow) were as follows: T1, no mass or ulcer; T2, less than 5 cm ulcer/mass; T3, more than 5 cm ulcer/mass; and T4, tracheoesophageal fistula. Within the second time period, 1986 to 1996, 73% of the patients who were operated on were staged with computed tomography scanning as well as barium swallow, chest x-ray, and endoscopy. Clinical staging criteria (CT scan) were as follows: T1: no mass; T2, esophageal thickening; T3, esophageal mass; T4, invasion of adjacent organ; N0, no enlarged nodes; N1, enlarged nodes; M1a, enlarged nodes in AJCC (1997 9 )-designated nodes; and M1b, systemic metastases. This was followed by the period from 1997 to 2001, in which evaluation consisted primarily of high-resolution CT scanning and esophageal ultrasound, with fine-needle aspiration in some cases of suspicious lymph nodes. Clinical staging criteria (endoscopic ultrasound/CT scan) were as follows: T status as determined by endoscopic ultrasound; N status and M1a status as determined by endoscopic ultrasound, fine-needle aspiration, and CT scan criteria; and M1b status determined by CT scan. Since late 2001, PET scanning has been added in a few patients. Routine medical workup for respiratory, cardiac, and metabolic deficiencies was performed in all patients.
Preoperative staging and medical assessment allowed a decision to be made regarding the feasibility of achieving a complete resection (R0). Patients whose tumors were considered to be resectable but at high risk of recurrence (IIB or higher) because of local extension or possible lymph node metastases were eligible to receive neoadjuvant therapies according to institutional protocols. In all, 53% of the resected patients underwent some form of neoadjuvant therapy. The neoadjuvant regimen did not vary based on histology and was not given to patients with an early clinical stage (i.e., T1N0).
Surgical Technique
Surgical technique was determined by tumor location and surgeon's preference. In the 1970s some patients underwent two-stage operations ("other") with bypass of the tumor from the abdomen to neck in the first operation and resection of the esophageal tumor at a second operation. From the late 1970s to the present, most patients underwent a single operation. Fifty-two percent of the patients underwent a transthoracic resection with a separate laparotomy and right thoracotomy. The anastomoses in these cases were placed at the level of the azygous vein. A transhiatal approach was used in 25% of the patients and was performed as described in previous publications by Orringer 8 with a cervical handsewn anastomosis. A three-field esophagectomy with a transthoracic resection and cervical anastomosis was done in 9% of the patients. Esophageal reconstruction was performed with a gastric conduit (90%), colon interposition (9%), or free jejunal graft (1%) according to the clinical situation. Lymph node dissections included systematic removal of the celiac axis, lesser curvature, paracardial, periesophageal, and subcarinal lymph nodes.
Resected specimens underwent routine histopathology. All patients were retrospectively assigned a TNM classifi- 
Statistical Analysis
Survival probability analyses were performed using the Kaplan-Meier method and were calculated from the date of surgery to the date of death or most recent follow-up. Statistical significance was assessed by the log-rank test. Independent predictive factors for long-term survival were determined using Cox regression analysis. Factors independently influencing complete (R0) resection were determined by logistic regression analysis. Univariate analyses were performed by chi-square analysis. Two-tailed probability values (P values) of .05 or less were considered significant. All data were analyzed by SPSS (Chicago, IL) and Graph Pad Prism (Graph Pad Software, San Diego, CA) software analysis packages.
RESULTS
Demographics
Patients showed a similar age range throughout the study period. There was an increase with time in the proportion of men versus women undergoing surgical resection (Table 1) . Adenocarcinoma became the predominant histology in the 1986 -1996 study period, with a simultaneous increase in the number of tumors located in the lower esophagus. Over time there was an improvement in preoperative staging techniques: most patients were staged only with barium Table 1 ), in which esophageal bypass from the abdomen to the neck was performed at the first operation, followed by resection of the tumor and esophagus at another operation. An increasing number of transhiatal esophagectomies were performed after 1985, with fewer colon conduits. The proportion of neck and chest anastomoses was similar with time.
The type of preoperative neoadjuvant therapy also shifted with time. From 1970 to 1985, the most common treatment modality was preoperative radiation therapy alone. This shifted to preoperative chemotherapy alone in 1986 to 1996 and finally to preoperative concurrent chemotherapy and radiation therapy from 1997 to 2001. The changes in preoperative treatment reflected the evolving therapeutic strategies and protocols of the different eras.
Short-Term Outcomes
The length of stay decreased with time, and overall hospital and 30-day mortality also decreased after 1985 (Table  2) . Anastomotic leaks occurred in 9% of patients overall; this was not related to time, although there was an increased tendency for leaks in patients with cervical anastomoses (anastomotic leak: cervical location 12%, thoracic location 6%, P ϭ .005) and colon replacements (anastomotic leak: gastric conduit 8%, small bowel 11%, colon 19%, P Ͻ .01).
Long-Term Outcomes
No change in survival with time was noted for patients treated with surgery alone having the same postoperative pathologic stage (pTNM) over time (Table 4) . Three-year survival rates for surgery with a pathologic stage IIA patient from 1970 to 1985, 1986 to 1996, and 1997 to 2001 were 63%, 52%, and 44% respectively (P ϭ .88). Three-year survival rates for surgery alone with a pathologic stage III patient from the same time periods were 10%, 18%, and 6%, respectively (P ϭ .06). This suggests that the natural history In an effort to assess the effect of various factors on long-term cancer survival, patients who died perioperatively from nontumor causes were excluded from multivariate analysis. Additionally, an attempt was made to correct for stage migration with time due to less accurate staging techniques by excluding patients with unsuspected metastatic disease found at surgery. In the 1,094 patients taken to surgery, the number of patients with "occult" unsuspected metastatic disease decreased over time from 11% in 1970 to 1985 to 7% in 1997 to 2001 and from 11% to 3% in the patients undergoing esophageal resection (Table 4 , n ϭ 994). This decrease in unsuspected metastatic disease may reflect improved preoperative staging with time, leading to better selection of operative candidates and decreased operative interventions for patients with unsuspected metastatic disease.
By univariate analysis, improved survival was associated with the surgery time period (Fig. 1) , ability to achieve a complete resection (Fig. 2) , use of preoperative concurrent chemoradiation (Fig. 3) , and type of preoperative staging technique used (data not shown). Histology, location of tumor, age, gender, and type of surgical procedure did not affect survival (data not shown).
Multivariate analysis using Cox regression analysis revealed that significant prognostic factors for long-term survival were the type of preoperative staging technique used and the ability to achieve R0 resection (Table 5 ). In an attempt to identify factors leading to R0 resection, multivariate analysis was performed using logistic regression. This revealed that the use of preoperative concurrent chemoradiation was the factor most closely associated with an ability to achieve R0 resection (Table 6) .
Recurrence
For the patients undergoing esophageal resection (n ϭ 994), recurrence was identified in 43% of patients (see Table 2 ). The number of locoregional and distant recurrences decreased in the last time period, but follow-up was also shorter in this group (median potential follow-up: 1970 -1985, 264 months; 1986 -1996, 121 months; 1997-2001, 29 months). In the first time period, with 264 months of median potential follow-up, 50% of the recurrences occurred within 9 months of surgery and 75% of the recurrences occurred within 21 months.
Patients who were treated with preoperative chemoradiation had a significantly decreased locoregional recurrence rate compared to those not receiving preoperative chemoradiation (17% vs. 25%, P ϭ .01) and a tendency towards decreased distant recurrence (31% vs. 35%, P ϭ .12). Additionally, Kaplan-Meier analysis of survival demonstrated an increase in 3-year survival in those patients who received preoperative chemoradiation (see Fig. 3 ) from 34% to 56% (P ϭ .003). 
DISCUSSION
Our study confirms the shift in esophageal cancer noted in the Western world from squamous cell carcinoma to adenocarcinoma. [1] [2] [3] In 1997 to 2001, 83% of the resected patients with esophageal cancer had adenocarcinoma, as opposed to 29% from 1970 to 1985. The cause for this shift is not clear but may be related to changing risk factors, such as decreased smoking and alcohol use and increased gastroesophageal reflux. 10 This change in histology was accompanied by a shift in location from the upper and midesophagus to the gastroesophageal junction and lower esophagus. We also noted a trend towards a higher proportion of males that has not previously been reported; this may reflect epidemiologic shifts or changing local factors such as regional referral patterns. Our study confirmed the observation of others that the short-term outcomes following esophageal resection have improved, with operative mortality dropping from 12% to 6%, despite the increasing use of neoadjuvant therapies such as preoperative chemoradiation. These improvements in short-term outcome may be due to modifications in surgical techniques or perioperative care or possibly improved patient selection. 1, 11 Another factor accounting for the decreased perioperative mortality may be the increased number of resections performed per year at our institution (see Table 1 ). Several authors have noted that increasing esophagectomy volume is directly correlated with decreased operative mortality, morbidity, and hospital costs. [12] [13] [14] The dramatic increase in overall survival with time that we observed with resected esophageal cancer is of great interest. The cause for the improved survival, however, is difficult to determine because of the retrospective nature of this review. It is likely multifactorial, reflecting improved patient selection, changing epidemiology, increased use of preoperative chemoradiation, and improved surgical technique. Although patients presenting in the most recent years in our study showed an increased frequency of adenocarcinoma, univariate and multivariate analyses showed no significant survival differences attributable to histology, a find- 3 In addition, when comparing patients who presented with adenocarcinoma versus squamous cell carcinoma, there were no differences in clinical or pathologic stage stratification (data not shown); although they may represent a diverse population of patients, combined analysis did not appear to change the outcome. It is possible that the reason certain other authors 3 reported a survival difference with histology is that their patient population included adenocarcinoma arising from the cardia; these patients were excluded from our study and may represent a subset of patients with different survival characteristics and tumor biology. Analysis of our series suggested that there has not been a significant change in the natural history of esophageal cancer over time, because no differences in survival were noted for similar pathologic stages in patients treated with surgery alone. These observations suggest that the increased survival over time was not due to a change in the biology of the disease. Moreover, it suggests that factors other than improvements in perioperative care and preoperative staging were also responsible for the observed improvements in survival. Other authors have reported similar results. In his series of 454 patients treated by surgical resection alone, Ellis et al. reported no significant change in the 5-year survival of similarly staged patients from 1970 to 1994. 15 One possibility for the observed increase in survival over time is that the patients undergoing resection in later time periods may actually represent a group of patients with earlier-stage disease. Although we did not notice a larger number of earlier-stage patients by cTNM (see Table 4 ), this observation may have been biased by our evolving staging techniques. Attempts to compare the types of patient populations by pathologic TNM criteria are also difficult because of the increasing use of preoperative chemoradiation and subsequent tumor downstaging. As Table 4 shows, the number of patients without viable tumor at surgery (stage 0-Rx) increased from 7% in 1970 to 1985 to 21% in 1997 to 2001, reflecting the increased use of concurrent chemoradiation preoperatively. An increased number of early-stage patients could also have occurred because of increased endoscopic surveillance and better patient selection. One study at UCLA Medical Center reviewed experience over time from the 1970s to the 1990s with resected esophageal cancer and found an increase in survival that appeared to be associated with the resection of a population of earlier-stage tumors. 1 In our series, however, there was a relatively small percentage of stage I patients and a greater increase in patients with clinical stage IIb and III disease over time (see Table 3 ). The low number of early-stage patients at our institution may have been because we did not participate in an endoscopic surveillance program during this time. Another way that improved preoperative staging could improve overall survival would be by allowing the exclusion of patients with "occult" metastatic disease or more locoregionally advanced disease. This would allow the identification of high-risk patients who might benefit from preoperative neoadjuvant therapies. Our multivariate analysis attempted to control for stage migration due to preoperative testing improvements by excluding all patients with "occult" metastatic disease who underwent surgery. Additionally, we included the type of preoperative staging used and the year of diagnosis as prognostic factors in the multivariate analyses to help control for these time-dependent factors. As Table 5 shows, the type of preoperative staging technique was indeed a significant predictor of long-term survival, suggesting that improved patient selection was one factor in improved long-term survival. This does not imply that staging in and of itself conveys any direct survival advantage to patients, but it will select those patients who are more likely to benefit from neoadjuvant therapy and surgical resection. Staging, therefore, becomes significant in multivariate analysis as a surrogate for patient selection, which is a form of stage migration. Our study clearly shows that the type of preoperative staging technique used is an important factor in long-term survival (see Table 3 ) and suggests that future reviews evaluating esophageal cancer survival should include this variable in their multivariate analysis to help control for this time-dependent factor.
Although we clearly saw a shift in the type of surgical procedures performed with time (i.e., more transhiatal esophagectomies and fewer two-stage procedures), no association with survival was attributable to operative technique. In the literature, debate continues regarding the effi- cacy of more extensive "radical" esophageal resections with three-field (abdominal, thoracic, and cervical) as opposed to two-field (abdominal and thoracic) lymph node dissections. 16 -18 This study cannot address that debate since all esophagectomies at our institution were performed with a standard two-field rather than an extended three-field lymph node dissection (i.e., lymph nodes from perigastric, celiac, periesophageal, subcarinal, and paratracheal area but not cervical).
Instead of increasing the number of lymph node fields resected, our institution has focused on evaluating the impact of adding preoperative chemotherapy and/or radiation therapy to surgery in an attempt to improve both the distant and locoregional failure rate seen with surgery alone. 6, 19 There have been several different neoadjuvant strategies tried at our institution over the last three decades. In the earliest time period (1970 -1985) preoperative radiation therapy alone predominated, from 1986 to 1996 preoperative chemotherapy alone predominated, and from 1997 to 2001 preoperative concurrent chemoradiation strategies with or without induction chemotherapy were most common. These neoadjuvant strategies were evaluated in various protocols and focused on patients who would be at high risk of locoregional or distant relapse with surgery alone. Our series found no improvement in overall survival when preoperative radiation therapy alone or preoperative chemotherapy alone was used. In the literature, no improvement has been seen with preoperative radiation therapy alone, and the results of preoperative chemotherapy alone have been inconsistent, with some studies showing improved survival in responding patients and others showing a reduction in distant metastases that did not translate into an overall survival benefit. 20 -25 Our data reinforces that conclusion. In fact, when we analyzed independently or as a group, there was no difference in the hazard ratios of each of the singlemodality treatments versus no preoperative treatment, and they were therefore combined and analyzed as a group against our most recent strategy of combined preoperative chemoradiation (see Fig. 3 ).
In this review we did find a significant improvement in the long-term survival of patients treated with preoperative chemoradiation (see Fig. 3 ). The reason for this is not clear but may be that preoperative chemoradiation, unlike preoperative radiation alone (predominantly locoregional effect) or preoperative chemotherapy alone (predominantly distant effect), can affect both locoregional and distant disease simultaneously, thereby leading to a survival advantage. In the literature, most randomized studies with preoperative chemoradiation therapy have evaluated squamous cell carcinoma rather than adenocarcinoma, often with a sequential rather than concurrent chemoradiation approach (thereby losing the radiation-sensitizing effect of chemotherapy). 26 -28 There have been only two randomized studies performed comparing preoperative concurrent chemoradiation and surgery versus surgery alone in predominantly esophageal adenocarcinoma patients. One of these two trials demonstrated a clear statistical survival advantage with preoperative chemoradiation but suffered from inadequate pretreatment staging. 29 The other study was not statistically significant but may have been underpowered since the survival curves appeared to favor preoperative chemoradiation (P ϭ .15). 30 This observation points out the limitations of the randomized studies done to date, which include low patient numbers; staging inaccuracies, which may bias patient entry; inclusion of only a subgroup of patients, which may not be representative of the whole population; and underpowering of the study, which may yield a negative study even when the treatment differences are clinically meaningful. Although our study is limited by its retrospective nature, with inherent heterogeneity of patient populations, changing preoperative staging techniques, and changing epidemiologies, the large patient population and long temporal perspective of the data are complementary to the randomized studies and can help support evidence-based treatment paradigms and future protocols.
We noted that almost a third of the patients undergoing preoperative chemoradiation demonstrated no viable tumor at the time of surgery, and an additional 20% of patients demonstrated only microscopic disease. 31 Although the multivariate analysis for long-term survival did not demonstrate preoperative chemoradiation to be a significant factor, this may have been due in part to the fact that R0 resection was a stronger predictive factor. It is important, therefore, that the most significant multivariate factor associated with ability to achieve a complete R0 resection was the use of preoperative chemoradiation. The use of preoperative chemoradiation was more important than the type of preoperative testing used, year of surgery, age, or histology. Therefore, improved complete resectability may represent the mechanism through which preoperative chemoradiation is having an impact on survival. Although encouraging, a randomized trial is needed to confirm these observations because of the inherent heterogeneity of the patient populations and the inability of this study to definitively isolate the multiple time-dependent factors associated with esophageal cancer survival.
In summary, our review demonstrated significant changes in the epidemiology of esophageal cancer over time, with a dramatic increase in the proportion of adenocarcinomas of the distal esophagus and gastroesophageal junction. Shortterm outcomes such as operative mortality and hospital stay improved with time despite the increasing use of preoperative chemoradiation. The long-term outcomes of surgically resected patients with esophageal cancer, as measured by survival and tumor relapse, have also improved and appear due to multiple factors, including better preoperative staging and selection and an increased ability to achieve a complete R0 resection at the time of surgery. The increasing use of preoperative chemoradiation appears to be the most important factor in the increasing percentage of R0 resections achieved with time. These findings give encouragement to further efforts and studies to improve long-term
Treatment Outcomes of Resected Esophageal Cancer survival through pathologic downstaging with preoperative chemoradiation strategies. Randomized trials will need to be performed to identify the specific subset of patients affected by these therapeutic strategies.
DR. JOHN G. HUNTER (Portland, OR): I would like to thank Drs. Hofstetter, Swisher, and yourself for the early submission of your manuscript for thorough review, in anticipation of this discussion. This paper demonstrates, quite elegantly, the progress of esophageal surgery over the last 30 years at M.D. Anderson. One of the striking findings is the exponentially increasing surgical volume: there are more cases in the last 4 years than in the first 15 years. Clearly, you believe that the improved outcomes are not solely related to your surgical expertise (a modest conclusion, not entirely supported by the data). You believe that neoadjuvant chemoradiation therapy has made the difference, but the regression model supports that conclusion only because preop chemoradiation allowed more R0 resections.
Have you analyzed survival as a function of pathologic staging? It appears in the manuscript that 43% of patients in the last time period were staged as 0 or 1, as opposed to 15% in the first time period and 14% in the second time period. Might this provide an alternate hypothesis for the difference in survival?
The randomized data don't support preop chemoradiation, but most of us believe that there must be some benefit to rendering at least a quarter of patients pathologically disease-free at the time of resection. Is there room for another randomized trial of neoadjuvant therapy for stage 2 and 3 tumors? In the meantime, what should we be doing with our stage 2 and 3 patients?
I know this paper does not address the functional status of your patients, but this is a tremendously important end point as more individuals become survivors of this terrible disease. Have you performed an "era-dependent" or procedure-dependent assessment of symptoms, nutrition, or quality of life following esophagectomy?
I would like to thank the society for the opportunity to discuss this paper, and congratulate Dr. Brennan on his well-deserved ascendancy to the premier surgical organization in the world, as reflected by our international visitors and our increasingly international leadership. Thank you.
PRESENTER DR. JACK A. ROTH (Houston, TX): Thank you, Dr. Hunter, for those very insightful comments and questions.
The role of neoadjuvant chemotherapy still remains uncertain in the treatment of this disease. You mentioned the randomized studies that have been done to date, and indeed some of those have been positive. However, there have been problems with these studies in that patients have been inadequately staged, the studies themselves may only be applicable to a subgroup of patients with esophageal cancer, and in many cases the studies are underpowered. However, the majority of studies have still shown an increased survival with the administration of some form of neoadjuvant therapy. It is because of this confusing state that we decided to go back and look at this series and thought that perhaps it might provide some additional supportive data one way or the other. Indeed, neoadjuvant therapy does increase the ability to do an R0 resection. It turns out the R0 resection is such an important and powerful determinant of ultimate survival that it to some degree overshadows the contribution of the neoadjuvant therapy. But when one does this careful multivariate analysis, in fact, the contribution of the neoadjuvant therapy comes out.
It may be that what is happening is that in fact we are improving local control of this disease, which is relatively poor with surgery alone, with about 30% of patients developing local recurrence in our experience, and that eliminating the local recurrence factor may in fact actually improve survival. There is also a modest decrease in those patients developing metastatic disease when neoadjuvant chemotherapy is given.
So we think that the randomized data is still somewhat controversial, and that perhaps this additional type of analysis can still contribute something to determine what we should do for patients with esophageal cancer.
In terms of the survival by pathologic stage, the pathologic stage is, of course, altered by induction of chemoradiotherapy. I think that is what we are seeing in terms of the increased number of stage I patients in the later series. It is almost impossible to look at pathologic stage without this bias. However, we have looked at clinical stage, which is now much more accurate than it was 20 or 30 years ago, and in fact there appear to be more patients in the higher clinical stages in the more recent group. But again this may be due to the improved staging modalities. We also have to realize that the staging system itself is quite inaccurate and very heterogeneous.
In terms of the functional status, many of these patients do have good functional status. We are currently looking at that prospectively now in terms of their swallowing function, using modified barium swallows to look at this and other functional measures, but I don't have any data to report on that at this time.
DR. JOSEPH LOCICERO, III (Chicago, IL): Dr. Roth, your group is to be congratulated for a wonderful series. Periodically we need to reassess the expected standards for the surgical management of diseases which many surgeons see only occasionally. Your group presented a series from a single institution that sets the current standard against which we all must be measured. I would like to make an observation and get your thoughts concerning neoadjuvant therapy. We have the same experience that you do. Our caseload is increasing. We were stable at about a dozen cases per year, rising to two dozen and eventually to three dozen cases per year. So we felt like maybe in about 40 years we might be able to approach your series.
As you have already mentioned, neoadjuvant therapy is very controversial. The various trials that are out there at the current time have been severely flawed. The two European trials are severely underpowered. The most recent U.S. trial was equivocal and showed no specific advantage for neoadjuvant therapy. While in Boston, we developed a very aggressive neoadjuvant trial, and we found only about half of our patients qualified for the neoadjuvant trial. Of the half who qualified, only about half could complete the neoadjuvant trial, and we really saw no difference between the groups. This reminds me of a pregame statement by a famous athlete who once said, "If we do all right, we'll be okay."
So are there pieces of information that you can give us from this database, possibly cytologic information, that we can use to identify a group of patients specifically that we should give neoadjuvant therapy to rather than taking all of these patients?
DR. JACK A. ROTH (Houston, TX): You raise two critical questions. We have had a fair amount of success in terms of being able to treat these patients with a neoadjuvant therapy and have them complete their treatment and receive the appropriate amount of chemotherapy and radiation. The way it is given currently in our institution is to give two cycles of induction therapy. We have reduced this from three cycles, and this may make a difference. The radiation therapy is given at a dose of 5,040 Gy, and this again is an important reduction in dose that may make this type of therapy more tolerable. In terms of identifying patients for the neoadjuvant treatment, clearly the patients who achieve a complete response are those patients who benefit. However, at the present time we don't have any information as to the best way to identify these patients. I believe that the future of this will probably rely on some type of more precise molecular staging techniques which will allow us to pick out those patients that have more responsive tumors.
DR. MURRAY F. BRENNAN (New York, NY): The possibility of achieving an improved R0 section associated with the chemoradiation therapy is obvious. You got a complete response and therefore came to what must be an R0 resection because the tumor is gone. But the other possibility is that you did not come to operation because the patient progressed on therapy.
Were there any patients like that? Because that would also account for an improved R0 resection as the denominator falls.
DR. JACK A. ROTH (Houston, TX): Actually, the percentage of patients that progressed on therapy was relatively low, less than 10%. I think the point you raise is an excellent one, and that is, is the RO resection itself a self-fulfilling prophecy resulting from the response to neoadjuvant therapy? Local failure in our earlier experience was extremely high in this disease, approaching 30%. I think anything that we can do to reduce that local failure rate is likely to have an impact on survival, as a significant percentage of patients die with only local disease. I believe that is what happened here.
DR. CARLOS A. PELLEGRINI (Seattle, WA): Can you tell us what would you do today for a patient that comes in with the most common lesion, which would be an adenocarcinoma 3-cm-long transmural with a T3N1? DR. JACK A. ROTH (Houston, TX): We currently have ongoing induction therapy protocols for that patient. Generally it involves two cycles of chemotherapy. Cisplatin and 5-fluorouracil are important agents in the regimen. CPT-11 and Taxol have recently been used. After two cycles, which generally encompass approximately 6 weeks, that patient then begins concurrent chemotherapy and radiation. The chemotherapy is generally 5-fluorouracil and cisplatin. This has varied with some of the protocols to date. Following completion of the concurrent chemoradiation therapy, which takes approximately 5 weeks, we wait about 3 or 4 weeks and then the patient comes to surgery. Depending on the location of the lesion, we will tailor the operation for tumor location. I still favor a Lewis approach for a distal-third cancer with an open thoracotomy and resection and lymph node dissection, although some of my colleagues will do a transhiatal resection for that as well. To date we have not seen any difference in the outcome between the two operations.
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